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(54) CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely avoid knocking during 
acceleration, by quickly and adequately decreasing compression 
ratio of an engine during acceleration just after starting of the 
acceleration. 

SOLUTION: Based on an acceleration parameter corresponding to a 
change of an engine speed as at a speed of stepping in of an 
accelerator, acceleration is decided at starting time tO of engine 
acceleration for whether it is a slow acceleration condition of an 
acceleration period t1 s longer than a compression ratio change 7 
period or a rapid acceleration condition of an acceleration period t1f £ 300 
shorter than the compression ratio change period. The slow 
acceleration condition lessens a speed of decreasing of engine 
compression ratio by a variable compression ratio mechanism or 
delays the timing of a start of decreasing. The rapid acceleration 
condition decreases the engine compression ratio at the highest 
speed from beginning to end during acceleration and performs 
generation of a delay or the like of the ignition timing so as to 
prevent generation of knocking. 



8 



lit 



tjr 



LEGAL STATUS 

[Date of request for examination] 29.05.2003 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA9daieoDA41 5090236P... 2006/05/1 1 



m Page Blank (usp, 0j 



(l9)0#H#fW (JP) (12) & ^ J}^ |^ ^ ^ (A) (lDtttHUB&IIS^ 

#^2003-90236 
(P2003 - 90236A) 
(43)^iBH ¥*£15*P3 28 0(2003.3.28) 



(51)IntCL 7 
F 0 2 D 15/02 
13/02 
41/10 
45/00 



3 2 0 
3 1 0 
3 14 



F I 

F 0 2 D 15/02 
13/02 
41/10 
45/00 



f-7n-r(#%) 

Z 3G0 2 2 

H 3G0 84 

3 2 0 3G0 9 2 

3 1 OE 3G3 0 1 
3 1 4E 



*SBt# *gf5R mimoRv ol t£io s) m&n\zm< 



(21)fflH#^ 


1882001 -282924( P2001 -282924) 


(71)ffiKA 


000003997 










(22) USB 


¥j£13*P 9£18B (2001 . 9. 18) 










(72)3EW# 
























(72)38W=g 
























(74)ft3A 


100062199 








tfjfcfc i£S? S±9* (^3«) 








«*JClOR< 



(54) mwozm wmmomwmm 



(57) [gift] 

BUiSBSt 01=. fttiMamt 1 sAME«Slt£<b»iRij<fcy*, 

XI;M6TI?fJ8iB$8i£iIS>l*S 0 tUMHittgB-ei*, m 
*t5 „ 



T 

4 100 

§ 60 



Tlf 








/ 

/ ..." SUBSt 

/■■■■■ . 



to 



tlf Us 



(2) 



^2 0 03-90236 



[»#« 1 ] &HE«8i±££M»mfciiI3EEitlglba» 
St, 

a+©«BaEJstk©«EaaExi**SBB*&B#»i *«j»-r 
»aa. 

[S*IS2] ±EJM&/< : 5 T^iz;U0f^-ii 
BOMaga. 

[st#JS3] ±EJtoa/<5/— xo? hjuBa 

SET?** C 1 lcE«©rtK«H<D 

*JW!£Bo 

[»*H4] \*;i^y ? hf#te££Mnjfi6fc 

Bi©fH»afi. 

[RMis] ±Efti&&aB¥BA<. ±Eftia/<?> 

-^tfaaaicaris-tMcfcairstnaamsaHi 

f -SittU:. ±EaBEaifc*<BBE&Jtl=a-r&£ 
B i: Etttta<bJWIffl i: * tb« L . ±Ettia»ra A<EllStb 

^baiaicty taita*i=.tBa&aBafc*Bu ± 
Eaamm^saifcKibMm <c y *stx*di=±Eaa 
a«at*isr*ci: *aat-r *w#ai ~4©i*r 
tifrizEaonaaflattaaa. 
[i»*JS6] ±caa¥aa. ±Eaa*ttB-ci*. 
< <k taaf <*>aBEajt«>BTaB$'jt£ < -rs 

js i ~ 5 <ot^-rtiANi=Ea«)rtaaM«)SiJWsa. 
HR*a7] ±E«a¥Stt. ±Eft»a«a"ci*. 
aa*aaBEaj*£BttaaaB-e£T*iir« C t z 
aai-r*«*ai ~6<DL^r*uw=Ea«)rt«aBa) 
fflaaa. 

[if#>S8] ±B«a¥ai4. ±E!iiAaa«filr-I4, 

mafic/ <y ua&y v*>^aaa«* 

buju c©y y*>ya»a«iaiai=. £*u#»i£ii 
« <b-r « c t ftaa^-r «waa i ~ 7 a>i«r«t»i=G 
aonaaBaaaaB. 

[i#«9i ±e*w¥ki4, ±EAftia4fta-ett, 

v4r>^acua«^ 
KtbL. c©y y*>?Mttaau*i=. ±Easa&s 

0«»M^4<t*Ci:*»itt4i#ai~7 

oi^rtL^i=Eaa>naaM(o«aaa. 
[aaa>aa«aai 



[O O O 1 ] 

[aaa>B*-&aa&s] caana. aHEiSit^SE 
apra«:?raE«tba«*ajifcrt«aM©«q»aai= 

[O O O 2] 

[aaaaai a»*u. u->^aartaaai=fe«+* 
tf* k i/frso* y aaaaa«afl:$it<& c tic* y 

[0003] y+vyjwamiti-BtftraHEa 

I4£*B#»J ^¥5-5 927 3^ 

[0004] ©am**i4Ettita)aaEaikA^b<oa 

BlcftCT. BBttB£ESH£ttai-« «ft¥6- 
9 2 7 4 6#&$8) . 

[0 0 0 5] ®aiMia*g£#£8ttiLTBaElBgJ±£S: 

sl. aa©Eatb*^aaEatb*TF©s£<bsaaM 

left? «*4*¥7- 1 1 3 3 3 2-*H*?g) . 

[0006] ©aaaE*#*aaiLra«E»tt*K 
sl. aa©Eaibta»Eatbi(DaA<Bfsaj:y t 
*£l*«^i=* saEBitaajEBS. EBtbaaaj: 
y*Eatt(STffli?*:#<-r-5 (^7-1 ibss 

[0 0 0 7] ®/ <V + >^<0fl±«lglCtSt:-CEi^tb(D 
*fIEfii£Sfc5£L.. *<7>*iliIEfit£EtI ■ SftLTEHStbfcl 
ffl^fT? (»fi¥8-3 3 1 1 2<H*«) „ 

[0008] OfttEAt >-*Mll*A<a 1 1SSE^flt^ 
B*.fc*ai::l*«EattfcU B2»BEaB*TB-3 
fca^teiSEifiStbfc-f -5 (H4» v ¥6-35842tii 

a> o 

[0 0 0 9] 

(aatfaaij:?*-*- sumi BHEattsaxwa 
*a«Eattaa*a*.*aa-ci*. ama®A<i#an-f 
saaac:. y ?*>y<Da±*sB-*-ftfc»u:. #g= 

L<l4a&3Eatb£«TS LfrLfcA<t>s rT£E 

attaata»r*EattRr*T^^a.x-*i4, aa 

■s. «tot, amaaa<Dj:ai=. aa©a<bi=»Lr 
EattRTRr* x— * o>ic»aa^ai^o«xft^* 
-rft^tEaitprffiT^^ix-^KDissafi^s 
*asiziyji=$t>ftt^a*. aoa* (*aaaai#!) icy 
«&-f-4ift<&«. aaattaaj: 

5lc, aSOS^Ic^LTEISibpIST^^ix-^© 

&aaaA<a-*-#*£« +5N=aaL-ci^i«aa-ea 

[0010] *fc, ±^Lfc«e*}ia50~(5)SficfcL%T 
i4. am*oat"ic/ y*>^ic»itf ««»E*»*a 



(3) 



ttffl2 003-90236 



^l-SSfc-tfttffcy. £*B$»ia>SIfMb (U*-K> 
<l*. Eigtt;<»aM&g£+#lci$<^i> ! &IgA<fey, 

EJ8tt<DffiTilg£&pgMlc^b$1*a*iJ^£fr5« 

[0 0 1 1] *36SHI*, C<DJ;-5fcP)gl::&.*.-cfc$;h. 
Loo h;u^^SS^SO)«TS+«-lcjqi$iJL#*«r« 

[0 0 1 2] 

t. tikM&&a>g.itiz*ii&Trz>)sam,<=7*-5$ : mm? 
sfst. mmmmmt&tiHz. ±ieanjgA : 7*— 

[00 13] Caj^lC^IS"*?!*, «BliSJS(D^blC 

[ooi4] .tfeojjna/^-x—S'i: L"Ci*. y?*/u 
ftoas^y ^ hSfc.tf<D/N*/u:?'j 7 h!f$l±a>£ib&gs? 
7--> -b^^uroas^ii^a^ «iaj-r «>-b >-9-i-«fc y r)t 

[0015] »S>Mici*. ±8B*nai)S*<JS^e:A<. ±ffi 

<7 > - * *< § ffliffl izs-r a * -c icj&s * -r * 

»IH£®ai-f Settle. ±IBt8fHE$StbA<BlSIEfiitb 
lcit^££TMc&g,!:^SI£l6tb£<b&ra£irtbU c 

tt^uaisasratEjehfc^b^ratsit^L, ±iB*oi$a8 



fij^u ±ie*oji»8raA<tt^tfc^bssM j: y 

[0016] ±ffiJgani&K8g-e(i, *PiS+i-«BllESgtb 
tf[S.<UV&gZZtZ®jg?Z>tzih\z. '>&< it± 

IES&lt£*!&g&iIgT-«T£li-.5„ wagtail 

ttfg-ei*. ^ v^<f<D%±^mmthtzth\z > mxit 

[00 1 7] 

[0 0 18] ;§Jtai&t*ggT-l*, tiam'PIZS 

l±±iE&IIIi$g<0iito&g£/h$<^*c£l-«fcy. ^ 

mvkti£Zft±?z>zttfx-z$>„ 

[0 0 1 9] 

jettons i 9i*. 57^->Y7hi^7^e>i 

1l-lH]$EPrSBI-niK-XJ#*tt5.PT l J>^2i:. -«B 

h>3izex h>e>4S^LTHU£Rrt6icass 

^ttSirttlc, •fft4SA<S51iI*Stf>1 O^UD7 

'J >^7 2IC|5]$EPieil-ilS$tV-57'^/^- , J 5 

>^^D <7 lc±$4g£^ LX®&-5If&\z5.ft2tix^ 
ho ex h>3lcl*j^«^fiA^fflLs CO«8^SA< 
h>3A^f>T y/^— U S&^OT'J >f 2£g 
ftLT^7>fi/i?7 h 1 ^@$ES!l7Ji LT(5^$ti 

•5. 

[0 0 2 0] OT"J>?2lZl*. ©JP'J 6<0-JgA^ 
m2jS^e>9$^>LrI5l$^»r«6lciI^$^^TC^i > . C 
OTftJffil'J 6<Ol65gl*. <g«i>*A8l=|llS£prillZ^.« 

• 3Eft£*i-Cl*-5)„ C0)<S<ij*X>8l* % ->y>$C^D-y 
^l~ls]$EBit6ic3S^*n**Jiai®7lze'i>LT@SXI* 

U-y K K^-f^l 4<DP*)S^repi-i®^L. K K 



(4) 



^200 3-902 3 6 



?1 40)BHBI-lBi:r»l*filcaiilBB*4i4»tt 
(DXL/y K KU 1 3 StLTMo XUy K K 
U 3(D5t«ilzEit^ti^3> hPHl/v^7 he 

>1 21*. ©]ffl]tt7<7>-5iSlcKltbtlfc*]ffil^U-h 1 
5<D*V"f KS»1 5 alC}g»prtel^iR$L"Cl^So CCD 

ES§j±pr£T^zLX-$ 1 6icj:y«i»tt7*aisiii 

[002 1] H9&tfBl 0IZI4. NMu^y? 
HpTttttU^ h*E««2 0fc. U#OU7 h ■ ttM 

[o o 2 2] «aftesitt2 1 1*. gxi*x?n*? 

h&1tLT9?>9i'*7 h 1 (@8#I) fr&DBB 

a#(D«iiiiyicEHi-r*o ccDi&asESj!itt2 1 i;:i4. # 
r«*icbm* A2 2*<ffi»saicnK • 3ttt**i-ci* 
* 0 }ga^A2 2i*. si 9 ic^TF-r ct a ir— a* 
#2 2 a £Hfftt0> J-;u6B2 2 b-c-tttticiMS 

Ltzm&tU-DXtSV* £-*jA*i*2 2 a <biR»#4 1 

i^o mm±^22\t. g? huebhuoic 

lzi«iLTHfSa>«it«Hn*»«i*'*. 

[0 0 2 3] 'J7hMM2 0lt IR»BM»I2 1IC 

n«'b«kft2 3 <t. «aemn2 i tw-ftiz&tsmxfa 

^SMSW«2 4t, Cl<D«lJi8Hil2 4|Z«ibLTH5E 

xii-i*^*^nfs«xiintt«o*i®(s^t4a5 2 

5<t. C0>»(»fl|it>«»2 5lcHRFrttl^«-*»* 

-«8i:ES!iffi'C>ttffl2 3i:Safit-r*y>^tt<D^l y 
><7 2 7 ^. P*V* — T— A2 6<Dte«6£f$!i:frA2 2 

<D5fc$S£ ^aai-r * □ ^ K«0>» 2 U ><7 2 8 . 
[0 0 2 4] ^7>^i/t7 h i iraMLTqfti&EMIH 

2 1 awns-*-**:. em«'M*»2 3ic3fc»**i4*i 

'J»27 0>-ffljWR*MIl*A2 1 <0«l'klC*iLT[5]ts 
^ttLT. C<D*l g>^ 2 7 3b<±(*i:LT($(S3feii^ 

ml. co>«i g>^27izii«-r4P^*— r— A2 

6&tfS&2 g >V 2 8*^LT«M*A2 2*<Hr5e<D« 
MSSEfflttT-ffiML. /<ib3fU7*4 2*^LT«» 

#*<BnBM$ii«. *fc. ftifl«ii7^fai-$ 

4 4lzJ:g«|«M2 4<7>ftg££<b£l±a£. HfSPB'b 
ttfi|52 5lcn«-T*P^*— T— A2 6<BffiM4"M<«9 
M*2 4aMibl;ttLTBlEKttL. U>9 2 7. 2 8 
^Ltffi»*A2 2CDWS5 CffiMi8H0>*'t><a 



#0>ffMftfl)*ib(ft«A<JB-3e<0**T»* ®St#0>ffcM 

[00 2 5] :©*5SU7hMii20lj:, n** 
-7-A2 6^'J>^2 7 < 2 8 ft<lfiftBMtt 2 1 <D 

mm\~mitoz*ixnv . a>/^ h-c«B»Btti=«*L 

Tl>£o *fc. BMB't>IMI!2 3£ff 1 «J>927fcO 
*»B«MM»2 6fcD**-T-A2 6i:fl> 

Tl^Sfctf), BHhWfH^+l^CilClO*., y*->X 

^g>^ncD^^K^K^T^^-t±r. B&tt. IS 
Bttl=*«*iTi*&. Ml^ H»Wl^iSM^(7)M#L/>r 

^fcBSM^R^rtBBIB^i^ttt^ltH^MI^affl 

[ 0 0 2 6 ] El 1 0 £ #BS LT. iRSlEMItt 2 1 <7>-«B 
*Blcl4, g 3 23&<HttttirEHaF*tTL^*. 

•hU-f— g (XI**i*X^P^ h) 3 21*. S'fSV 

*>*?h1 (@8#I) Ctf>?7>^7 V-V 

3? hi:W»LTE«£"r«. ttflKXttflt3 014. CRSIB 

3 1 t. 3 2i-i*MlcBWE-r*nB«4fr 

(SBlEUEf*) 3 3<t. CtLb«Il*7 3iaWI 

filler 3 3ic^tt^*tos^-r^^g*^T3 4^ 

L. ^)Sfl«J^T3 3^b^i^ffl'l^fT3 1 ^EUeMA^S 

at4tt«a)77>^3 5i, JSlt^^o 

V-V3 5<7>-<|i]lCf*;ft|£^3 6 A^ffilC^fiE$*fCt> 
3 0 C<D?fiE^3 6<7>aE^?4E^J}ft#CD<i;5^m2^ 
E8S4 6 (El9#Ra) lc*y«0« ■ nB-r*ctlc«fc 
y. ^7>^^3 5^ f J^->X^'J^3 7MM 
lztSLTtt3frl$l^»MLT\ C(7)^^>VV3 5lccg^ 
■r^*A^-g 3 2^qR^BM^2 1 tO)ffl»»«j:lslte 

#(^g ^ hf^Mfta>*ii>tt«3wai*«ixi*aftBicic<b 

[0 0 2 7] Hl/09$#fSLT. ECU (JL>i>^ ■ 

zi v kp-;u ■ 3.^.^ h) 4 01*. ytttti 
*n^/^u^g^ h«^, «BSa«. «RiSk. at/ 
teTk^icscsixT. B«*««fi«a)-Bn««B« 

ffil$fT5te. ;fiEBM^<7)^M^*jffiiT^^zLX-~^ 4 

ess 4 5ai;±Ea>»2aEB«4 e^mmm^zth 

L"C. g7hBB«B2oa«tt«l6E««3oa)M 

f^S*J^t"^o ECU4 0I*. E8lZ^-rEiffihk 

pr«T^^iX-4r^«|»«**as*Lr % XU^KK 
=?>(*^^ 4«BB«WLTi^«« ttfe\ g^hKKBB 
2 0Rt/(iffl3E5E«»«3 0^«M^i:L-Cta<. rTS 
EftStta«1 9^;*EBM^<t Lr^at^o 



(5) 



ftfflZ 003-90236 



[0028] aeiC. 01~7£#89LT\ -tfBfl) ECU 

4 o \z & y HfT$*t**HJ£^«)«S!6<}^«iJfflirt#ic 
otMCi&eil-tS. fcfc\ g&Mfc^E&tbii'J? h£M 
fiStt 2 O Af>&*S£M«« 3 O ic cfe y g5&#0>/ Ou? 'J 7 
t-ft&Z&W.-rz^tlzJ:r>Xi$ZifrZ>t><. COSBfi 

BLTU'So C<D&|l|ES§ltl;J:. «iltfMfc-li:/*l= 
<fcUESSl±Hr£T?^zLX-$ 1 6(»Si4-V>$iJfflltt7ro 

[0 0 2 9] 01 &tfE2£#!8IL.-C\ «ft?53t£B#l:: 

*<d$.sb#£) toic. ^gaaso^^ic^tE-rsT^ 

^m^mm^m^mmr^o &vmtomzit % m 

-tr;HPSg*<i oo%) icS-rs^-pic^Mi-TSfti^ 
ran (Tis. Tif) zntti-tzt ti.iz. ®z\z 
m-t^olz. ttBHESSJttfSISEfigJt (Mx-limi 0) 
lc^-rs$T-lc^i:-ri>gS<DIEagtb^b^ra (EH 

tt«TfflB) T2^^ffi-r*o tit, c+i,t.*Diiwra 

T 1 iEE«tt*fcMnHT2fc*tt«U JnaUHIIIT 1 s 
*<E«ttStfc«SMT2 J:y tfi^*^ (T1 s>T 
2) , ttta»Rttfc*f£U JPiSSBWTI stfESgtb^ 
<b»)RSlT2 J:UtSl^ (T1 f<T2) . SJnjgft 
SltflS-rSo tats. E3lc^-TJ;-5lr, HfgflJEiSIJ* 
pT^r^^x-* 1 6l-J:aEI£tt<0teT<81±li!&r 
L ^5s!£&lE lite 

[0030] 04~7S#If*„ 3tt*3. El4~6ICfc 
UTs StlSlL 1 . L5. L6Ri;L8li. #%tLT© 
SSM^mttS^L-Cfcy. 56&L.2. L3. L4M 

L9I±. EiffiJtoIET'J'^iX-^ 1 6IZ<fc ytSBIEJS 
Jt £ *§«5 « » & m X IS T $ •£ fc « £ <B ft t± £ * L T I* 
•5. 

[003 1] JgfluiSttSg (T 1 s>T 2) T?l*> ESSlt 

nj^T^^a-x-^ 1 6rot&gj£jg*<j£-r^£a>-e. y 
&iiiES B tta>teTj£K$'h£<-f sav fc*^i*E5a) 

«@L4 IC^-T <fc a lwfillillElJ§ibfl>ffiTlf|J6B$$|£ A T 

2 fc* it ii ^rtuom-Svt. /dMtko^ 
7^t i s ti2&mmmzE.&tto>%.it&&7 2v 

sloo, m&'pomm tfrtzmmfrimbfrizmtia 

[0 0 3 2] iUta&tfgg (T 1 f <T 2) -cii. EJSib 
pJ3E7$^x-$ 1 6^^2gi?^Sft$i±r*, E 



«Stb«T3SgA<jI-r ^S c <k iifc(^an:% toil* 
tb«Ti$jSA<f#t»*vr, /'>*>mi:s*JWfe 

ictssu y <y*:/sriii*&B*wi=jM-*i:. -tcDt^© 

tSHESgtbl-S-^-C. y ^V^IUie-f £fctf>a>& 
'J$-K£fr5o Ztxlz* y. y •y + >y^5tHlc|Hiia 

BIEJgitrojtll^^ $ISfeg»iiJS-e^<b$1i-S c t A<t? 

fln&£fflj$lc*§7-f •S-irtf-C^S,, tSBIE 
SSJt £ § ^EDItt <!: (Dm #-5£ U^JU £iS *. tz t # 

S^t%r j£*B#gia> 'J * - k*sjhb-*-* <fc 3 ic L.T t 

[0 0 3 3] ±8e<0ttli$/^>-^ t Lt, 7V-t)V< 

^;^©8l^ii^S^tll■r-^.7'^■b;^■fe>■9-^l-S-^t^ 
rffi^Sti-sr^-lriu^ji^iSig (i) , ^P'yK 

jti^pv hHsM&m (2) . $,siMi'j7h^m 
«2 oo>mwm2 4 0)ftmz&iti?z>nmizi'- t )-3fiz& 

[0034] (D mmmtemim t oicfc^x. 7^t 

OS®) Kilf &£T?<Z>»!fy?T 1 Z&ttiTZt ti. 
iz. tia&ffitiiitijt oicfcit*EI6tbA^S«EiSJt (1 
ffEMJt) £-CffiT3t±S<&l=H-f £Stel£<»ESglt£ 

<b»HT2$^aiL. c+l^jt i tT 2Zit%t-rz 0 T 
i>T2 («*Qa«®) (dh^. tiammtbfrbmmmT 

TB3is^ifiip.i2-s, t i < t 2 atija&vtm) <om 

&\zit % *IJSSiSi$)fC«HESeit^«T$-B--5)o 
[0 0 3 5] (2) A0i£llfiteB$8l t 0ICfeL^X■. 7. □ >V 

•rs^r-oMMT 1 znm-t ztt t\z. tsa&ffltamt 

0 IC fclt-SESIitA^ §S5E^hb*"CffiT$1i--5(OI^ 
-TSSeiScDE^Jt^^bWWT 2$W*L, c*te,n 

i:T2^Jt^-rSo T1>T2 UiaDi&KSg) (D^. 

/h$<-ra*v xiiteT§a*s«F«8^ii^-fr«)o tkt 
[0036] h)\,mm.tfi , m=f-uwx'fit>ii\z>m 



(6) 



$#B82 0 0 3-90236 



_tI5<73^*Qi$t>tflg-t?l±. 0 6 (a) 

T?#-5o y v*>7&U>H&fM t kmp?lcti. ESI 

ttSttfflniiT 2(t>^7a#ffi t 21-xp-v h;u!fjgA<Bis 
«T^7B# (**h;u£) h;u^5Ja*L 

[0 0 3 7] (3) *QiSI§a*&KN8 t OICtJL\T. Rftfl 
COM 7 h£M*S8t2 0<O^I(ift*fcli 'J 7 KSOlgllOjl 
glc£-3i^T. ttSbftXIi'J? h*A<S*fii (iSfit) 

*fkffi«HBEtetk* T-ffiT $ 1* £ £> icg-T £fi»S0>8}F.S] 
T 2 ^KtU-T i>„ ?fe^T% ctte> T 1 i T 2 £tt&U 
T 1 >T Z<Di§,-0[te. to&ffi!&fri>lJamm7£T'<D&® 

®f,#^„ Ti<T2©a^l:tt. Sffi*£liSE$lgit£f 

[0 0 3 8] ftftli&RS (T 1 <T2) V. EfiSttpT£ 

<blc**L-C»l*«£. 06 (b) L 9 Ic^-fJ: 5 

l=. *HEttJ£l**l=MftK-eiET£-tt*. El 

6 (a) <D5fi^L7l-^-r«fc5l=. 'J 7 I- SHEttMt 2 0 

flSiSlSi: U -/ **:/yiMMHUI t kiaWCI*. ES&J£ 
CT+OftMNiaEttJtlzttl&L-C. y -y*>y*<lBC 

>7$6±£*«SI~B&^oo. EI&JtfiTXTBWMft* h 

[0 0 3 9] ElStfc oT£7 * ^j.x— * 1 60»£gj$g 
tfiMMW) 7 \-m.O>mtlz*jLX (T 1 

>T2) , aft#G>itMft$feii'j7 hssnttft** 

itSaSfii^tl., -75. 0 7 (a) (DSUgL 1 0 



l*l3 5<Dl8«L4 7?^-r«i:5lc. E«Stk<D<STB8<iSKW 
$AT2f£itiie)-ti-So i^-ftuDii^-et. injafflWT 
1 s<D$S7B#»it 1 s £li:lSPB#8H::E«tifc<D3E<b£*§ 
7 C*ilc*y. J v*>y©*±**lll=E« 

lt. *ni$*l7B#^t i s$-cjt&fri::hJU9$Jt*L 

[0 0 4 0] fcfc\ *3liS}fc!g0> pT£ESSlt*S8t 1 9 iz 

?tf>1 1 k.tf7vtt—*) 5 t P7'J >•? 2 iicj: 

'J ^6itf««l||7 ^^CLTEISttpIST^^iX- 
^ 1 6A<jl«LT^-5fc«), exh>3ffl«««IA<7 

■y/<-y>^5. D7UV7 2, a»y>7eat;ti» 

*t7*fl-L-CE«tfcRr*7$*a.i— r $i 1 6 

•So ftoT. <£ESIJt7J(Bl^lS|A^5i:$roEifiStta)^M 

tt©MEam=ttLTa<. SftE*ftfr&4>MEIttt: 

*-e©Eistk«TagA«pWE«iit^e>««Ei6Jt o 

SEUSlt) *-CO>E»ik(STj$ffi*y ; feBjSi:&i>«I»l 
C(0»bt« fttit*l=ttHEtt&«a*l::e 
T $1* 5 C£ -So 
[Ha©tll!*ttttW] 

[0 2] «BIEifSJt<D(£T«ttS*-r^t40o 

[0 3] EJgtfcprST^^a.x-^|c**3g|8<D«ME 

$gtb<oeT^it£^-r^tt0o 
[04] MaattBi=&it«ttHE&l£a<ETtt&«* 
•TS140O 

[05] «ftlttKni=J3lt««nEiflU:a>«Tl«1£«$ 

■r 1*140. 

[0 6] (a) 4«XP»; h;uBS)Slf«)liJJD^i±s (b) 
[07] (a) A<«BIEiaSlt<DlST#tt. (b) *<XP 

•y K;uBassf<Diij)D^tt^*-r#tt0o 

[0 8] pJ£E«Sht8!«£iF-r«fi£0. 
[09] RrS»#«flli: L-CG>')7 h^M^fltSl/i4ffl 
£E«tt£sr-r«l&»«0. 
[010] 0 9a>&ffiXS«H«a>Hfr00&tf4$1±B. 
[»#<DBiM] 

1 9-pTSE«Stb*« 

2 0-U7 K3EM«« 
ao-ttflkE4M 

4 0 -ECU (*QJ$«S¥K. ftHSP^K) 



O 03-90236 



[01] 



I 100 



i Tlf , 














..." atoa 

mm 



tlf Us 



[02] 



20 
18 

«? 16 
* 14 

12 
10 



1 ^ H 








— — — actuator 







to 



t2 



[03] 



[04] 

T2 




[05] [06] 




(8) 



^ffl2003-90236 



[07] [08] 





(9) 



*$g^2 003-90236 



[si 0] 



(a) 




(51) Int. CI. 7 

F 0 2 D 45/00 



F O 2 P 



5/152 
5/153 



3 3 0 
3 6 4 
3 6 8 



F I 

F O 2 D 45/00 



F O 2 P 5/15 



T-73-K (##) 



3 3 0 
3 6 4 G 
3 6 8 A 
D 



(72)jmb# *m m& 

»SJn»tt^m»^jiiE^©r2Stfe b& 

(72)*IH* 8* Jt& 

»^jii!iei^m#^jiiK^»r2Stfe at 



(10) 



2003-90236 



F*-A(##) 3G022 
3G084 

3G092 
3G301 



CA04 DA02 EA02 GA05 GA08 
GA09 

BA05 BA17 BA22 BA23 CA04 
DA02 DA04 DA11 DA38 EB08 
FAOO FA10 FA18 FA20 FA33 
AA01 AA11 AA12 AB02 DA01 
DA02 DA05 DA09 DDOO DD06 
DG05 EC01 EC03 FA05 FA15 
GA12 HA11Z HA13Z HE01Z 
HE08Z 

HA01 HA19 JA02 JA03 JA04 
JA05 JA22 KA12 KA13 LA03 
LA07 MA12 NA03 NA06 NA07 
NC02 NE18 NE20 PA11Z 
PA17Z PB06Z PE03Z PE08Z 
PE10A 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

^'REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



